MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEJKIEHUE BBICIHIETO OBPA3OBAHUS
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COI'-TACOBAHO YTBEPXIAKO

3aB. BeIIyCcKaromiel kadeapol

XUMUs

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kapenpoi XuMHU4ecKoi TeXHOJIOTMU
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Pacnpene.uemle YacoB JMCHUIVIMHBI IO CEMECTpamM

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Uroro
Henens 16

Bun 3ansaruit v PIl v PII
Jlekun 16 16 16 16
JlabopatopHbie 16 16 16 16
ITpakTuueckue 16 16 16 16
Wnas KOHTaKTHas 0,35 (0,35 (0,35 (0,35
pabora
KoncynerupoBanue |2 2 2 2
nepes SK3aMeHOM U
IIPAKTUKOU
Uroro ays. 50,35 | 50,35 | 50,35 | 50,35
Konrakthas padora | 50,35 [ 50,35 | 50,35 | 50,35
Cam. pabora 49 49 49 49
Yacel Ha KOHTPOITb 44,65 | 44,65 | 44,65 | 44,65
Hroro 144 144 144 144

r. Psa3ann



IIporpammy coctaBun(u):

cm. npen., Jlobanoea Jlapuca Heanosna

Pabouas mporpamma AUCITUTUTAHBI
Xumusi

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - GakanaBpuaT Mo HanpaBjieHUIo NoAroToBky 27.03.04 Ynpasnenue B TEXHUUECKUX crcTeMax (Mpuka3 MUHOOpHAayKU
Poccun ot 31.07.2020 1. Ne 871)

COCTaBJICHa Ha OCHOBAHUH yIeOHOTr0 ITaHa:
27.03.04 YnpasieHne B TEXHUYECKUX CUCTEMAX
YTBEPXKACHHOTO y4EHBIM cOBETOM By3a oT 28.02.2025 mpoTokoin Ne 8.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokoi ot 28.05.2025 . Ne 7
Cpox netictBus mporpammsl: 20252029 yu.r.
3aB. kadenpoit Kopanenko Buxrop BacunbeBuy



BusupoBanue PII/I 1j15 ncnoJiHEHUsI B 0YepPeHOM Y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2027-2028 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS TUCIUIIIMHBI « XUMUS» IBISIETCS (POPMUPOBAHNE 3HAHUH TEOPETUUECKUX OCHOB XUMHH U CBOMCTB
XMMHUYECKUX 3JIEMEHTOB, COSAMHEHUI! U MaTepHaoB Ha UX OCHOBE U YMEHHMs HX UCIIOIb30BaTh B CBOCH
pO(eCCHOHANBHON JIEATEIbHOCTH.

1.2 | 3agaun AMCLMIUIMHBL: U3y4€HHE OCHOBHBIX 3aKOHOB XUMMU; IPUOOPETEHHE HABBIKOB IIOCTAHOBKU M MPOBEACHUS
71a00paTOPHBIX MCCIICTOBAHNUN; YMEHHS OIMCHIBATE PE3YIIbTATHI ONBITOB U JIENIaTh BBIBOABL, CTIOCOOHOCTH MIPUMEHSTH
TEOpeTHUYEeCKUE 3HAHNSA B IPO(ECCHOHATBHON 1 IPAKTHUECKON AESTETBHOCTH CIICIIHANINCTA.

2. MECTO JMCHHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Hukn (paznpen) OIT: | b1.0

2.1 | TpeGoBaHus K MpeABAPUTEILHON MOATOTOBKE 00y4aI0IIerocs:

2.1.1 | 3HaTh XapaKTEPUCTUKH IOBEICHNUS ICKTPOHOB B aTOMe U (DyHIaMEHTAIBHBIC IPUHIUIIEI U IPAaBUIIa (GOPMHUPOBAHUS
AJIEKTPOHHBIX KOHPUTYpaITii MHOT03JIEKTPOHHBIX aTOMOB;

2.1.2 | 3HaTh CTpOCHKE U CTPYKTYPY MEPUOTUIECKOI cucTeMbl anemenToB J[.1. MeneneeBa, nepuoqu4HOCTh CBOMCTB
XUMHUECKUX 3JIEMEHTOB U UX COSAMHEHUH;

2.1.3 | 3HaTb BUIBI U XapaKTEPUCTUKU XUMHUECKOH CBA3H;

2.1.4 | 3HaTb OCHOBBI TEPMOXUMHUU U IEKTPOXUMUH;

2.1.5 | 3HaTh OCHOBHBIE MOJIOKEHHUS TEOPUU PACTBOPOB CHIILHBIX 3JIEKTPOJIIUTOB, HEAJNEKTPOIUTOB, HOH-HOE IPOU3BEICHUE BOJIBI,
BOJIOPOJIHBIN TTOKa3aTenb pH;

2.1.6 | YMeTh cOCTaBIATH OJICKTPOHHBIC KOH(i)I/IpraL[PII/I aTOMOB 3JICMCHTOB;

2.1.7 | YMeTsb ompenensars TEIoBble 3(PPEKTH XUMHICSCKUX PEaKIIHIA;

2.1.8 | YMeTh paccuuThIBaTh 00BEMHBIE U BECOBBIE KOHLIEHTPAIMK PACTBOPOB,;

2.1.9 | YMeTs paccuuTsiBaTh BeauduHy pH pacTBOpOB;

2.1.10 | YMeTb 3anuchiBaTh YpaBHEHUS TUAPOIN3A CONEH;

2.1.11 | YMeTh coCTaBIATh YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii;

2.1.12 | BnameTh OCHOBHBIMH TIPUEMAaMHU M TEXHUKOW BBITIOTHEHUS SKCIICPUMEHTOB TI0 XUMHH O0IIEH W HEOPTaHUIECKOM;

2.1.13 | BnaneTs MeTOAaMH MPUTOTOBJICHHS PACTBOPOB 33aJaHHOH KOHIICHTPAIINH;

2.1.14 | BnageTs coBpeMeHHONH HOMEHKJIATYpOil HEOPraHMYECKUX COSMHEHUIH;

2.1.15 | Bnagets MeTOOaMH pabOTHI C TUTEPATYPHBIMU UCTOUHUKAMHU U CIIPABOYHOI JTUTEPATYPOil M0 XUMHUH O0IIEH 1
HEOPraHNYECKOH.

2.2 | JucuumanHbI (MOLYJIH) H MPAKTHKH, JUIsI KOTOPHIX 0CBOEHHE TAHHON THCIUNIHHBI (MOXYJIs1) HEOOX0INMO KaK
npeaniecTByIoNIee:

2.2.1 | Hayuno-uccnenoBatenbckas paboTa (TIOJIydeHHE IEPBUYHBIX HABBIKOB HAYYHO-HCCIICIOBATEIBCKON PabOThI)

2.2.2 | IlpoekTHast MpaKTUKa

2.2.3 | [Ipou3BoacTBEHHAs MPAaKTHKA

2.2.4 | CoBpeMeHHasl TeOpUs CUCTEM YIPaBICHUS

2.2.5 | Hayuno-mccnenoBaTenbekas pabora

2.2.6 | BeimonHeHue, OATOTOBKA K MPOIETYPEe 3aIlIUThI U 3aIUTa BBITYCKHON KBATU(UKAIIMOHHON pabOThI

2.2.7 | UnTemiekTyaabHbIe CHCTEMBI YIIPABICHUS

2.2.8 | [IpeaauriioMHas mpakTUKa

3. KOMIETEHIUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIINHBI
(MOJYJIST)

OIIK-1: Cnocooen AHAJIM3UPOBATDH 3a/1a11 npoq)eccnm{am,ﬂoﬁ JACATECJIbHOCTH HA OCHOBE HOJIO)l(eHHﬁ, 3aKOHOB U ME€TOA0OB B
00JIaCTH eCTeCTBEHHBIX HAYK 1 MATEMAaTUKH

OIIK-1.1. AHanu3upyeT 3a7a4u NpodeccHOHAILHOI 1eITeILHOCTH HA OCHOBE MOJI0KeHHii, 3AKOHOB H METOI0B B 00J1aCTH
€CTeCTBEHHBIX HAYK

3HaTh

XHUMUIO 3JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHHSI XMMUYECKHX PEAKIMH, a TaKKe METOJbl MaTEMaTHUYECKOr0 U
XHUMHYECKOr0 aHaJIN3a;

YMmeTh

XUMUIO 3JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHHSI XMUMUYECKHX PEAKIHMHA, a TaKKe METOJbl MATEMaTHUYECKOr0 U
XHMUYECKOr0 aHaIIN3a;

Baagertnb

METOJIaMU MaTEMAaTHYCCKOI0 M XMMHUYECKOro aHaJn3a




OIIK-2: Cnocoben ¢gopmyaupoBaTh 3a1a4 NpodecCHOHATBHOM 1€ TeJIbHOCTH Ha OCHOBE 3HAHUM, NPO(UIBLHBIX pa31e/ioB
MaTeMATHYEeCKHX U eCTeCTBEHHOHAYYHBIX JUCIHILIMH (MOXYJIeit)

OIIK-2.2. ®opmyaupyer 3aaa4u NpodecCHOHAIBHOM e TeJIbHOCTH HA OCHOBE 3HAHUI, NIPOGUIbHBIX Pa3J1e/10B
€CTeCTBEHHO-HAYYHBIX JHCHHILIMH (MOaYy.1eii)

3HaThL

OCHOBBI XUMHUYECKHX MPOIECCOB COBPEMEHHOW TEXHOJOTMH MPOU3BOJCTBA, CBOMCTBA XUMHUCSCKHX 3JICMEHTOB M UX COCJAUHCHHH,
COCTABIISIIOIIMX OCHOBY B MPO()ECCHOHATBHOW AEATEIEHOCTH

YMmeTh

MPUMEHSTH 3HAHHS N0 XUMHH TIPU padboTe MO CIeHaTbHOCTH

Baanern

HaBBIKAMU AHAIUTHUYECKOTO PEIICHUS] XUMHYECKHUX 3a/1a4 MPUMEHHUTENBHO K 33a4aM MpodecCHOHATbHON AesSTEIbHOCTH

B pe3yabTrare ocBOeHHS THCHUHTIHHBI (MOAYJIS) 00yYAIOMIMIiCS T0/KEH

3.1 (3HaTh:

3.1.1 | OCHOBHEBIE 3aKOHBI ¥ MIOHSTHS XUMHUH,

3.1.2 | XUMUIO 21IEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMUYECKUX PEAKLIU;

3.1.3 | METOIBI MAaTEMAaTHUECKOTO M XMMHUECKOT0 aHaJIN3a;

3.1.4 | oCHOBBI XHUMHYCSCKHX IponeccoB COBpeMeHHOﬁ TCXHOJIOTMH ITPOU3BOACTBA,

3.1.5 | cBOMCTBAa XUMHUYCCKUX DJIEMEHTOB U UX COCJTMHECHUH.

3.2 | YmeTh:

3.2.1 MIPUMEHATH OCHOBHBIC 3aKOHBI U MOHATHUA XUMUH,

3.2.2 | mpUMEHATH TEOPETUIECKHUE U PAKTHIECKIE 3HAHHU 110 XMMUH IIPH paboTe 1o CHennaTbHOCTH.

3.3 | Baagern:

3.3.1 | OCHOBHBIMU 3aKOHAMH U MOHATUAMH XUMHUH npu pa60Te 10 CIICHHUAJIbHOCTH;

3.3.2 | MeTOITaMH MaTEMaTHYECKOTr0 H XMMHUUECKOr0 aHaJIn3a;

3.3.3 | HaBBIKAMH aHATUTUYECKOr0 PEIICHUS XMMUUECKHX 3a1a4 IPUMEHHUTENIFHO K 331a49aM IIpo(heCCHOHATBHOMN eSITeNbHOCTH.

4. CTPYKTYPA U COAEPKAHUE TUCIUITJIMHBI (MO YJIA)

Kon HaumenoBanue pa3jiesnoB u tem /Buj 3ausatus/ | Cemectp /| YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc 0007 KOHTPOJISI

Paznes 1. OcHOBHbIE IOHATHUS U 3aKOHBI B
XUMMH

1.1 3aKOHBI COXPAHEHHUS U B3aUMOCBSI3U MacChl 1 3 0 TecTupoBanue.
SHEPIHHU; CTEXHOMETPHICCKHE 3aKOHBI U Pemenue
ATOMHOMOJIIEKYIISIPHBIE MTPEICTABIICHHUS; 3aja4. 3amura
XUMHUYECKUN SKBUBAJICHT, MOJICKYIISIPHbIE U 1a60paTOPHBIX
ATOMHbIE MAcChl; CTPOCHHE aTOMa; KBaHTOBbIE pabot

YKCIIa; TIEPUOANICCKHIA 3aKOH U [TEPUOIUYECKAST
cucrema J[.,Menneneena; n3sMmeHeHUE CBOICTB
XUMHYECKHX di1eMeHTOB. /Tema/

1.2 3aKOHBI COXPAHEHHUS U B3aUMOCBSI3U MacChl 1 3 2 OIIK-1.1-3 JIT.1J11.2 TectupoBanue
SHEPI'UU; CTEXMOMETPUUYECKHUE 3aKOHBI U OIIK-2.2-3 JI1.3 J11.4
ATOMHOMOJIEKYJISIPHBIE IIPEICTABIICHUS, JI1.5J12.1
XUMHUYECKUN KBUBAJICHT, MOJICKYIISIPHbIE U J12.3
aTOMHBIE MacChl; CTPOEHUE aTOMa; KBAaHTOBBIC JI12.4J13.6
yyclIa; NIEPUOJUUECKUM 3aKOH U IEPUOUUECKAs 01223354
cucteMa J[.M,MeHnneneeBa; n3MEHEHHUE CBOMCTB 25
XHUMHUYECKUX dJIeMEHTOB. /JIex/

1.3 Peuienune TunmoBkIx 3amad mo Teme /T1p/ 3 2 OIIK-1.1-Y JI1.3JI1.4 | Pemenue 3amau

OIIK-1.1-B JI1.5J12.1
OIIK-2.2-Y JI2.3]713.6

OIIK-2.2-B
1.4 HomenkiaTypa HeOpraHMYECKUX COCTUHEHHIA. 3 4 OIIK-1.1-Y JIT.1JI1.3 3amuTa
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHN OIIK-1.1-B JI1.4 11a0b0paTOPHBIX
Crpoenne aroma /J1ab/ OIlIK-2.2-Y JI1.5J12.1 pabort B BUzIE
OIIK-2.2-B JI2.2J12.3 Tecra
JI2.4J13.1
JI3.5J13.6
212233 24

95




1.5 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil OIIK-1.1-3 JI1.1J11.3 TecrupoBanue
nuteparypsl. [ToaroroBka k 3adery /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
21223324
95
Pazpen 2. O01mue 3aK0HOMEPHOCTH
NPOTeKAHUS XHMHYECKHX NPOLecCcoB
2.1 Ouepretudeckue dPpeKTh XUMUUCCKUX PEAKIIHI; YeTHslii onpoc.
TEPMOXUMHUYECKHE 3aKOHBI; TEPMOIMHAMHYECKHUE Pemenune
(YHKIIUH U TTapaMeTpPhI; CKOPOCTh XUMHIECKIX 3aja4. 3amura
peaxLuii; 3aKOH JeHCTBUA Macc; IpaBuio BaHT- 11a00paTOPHBIX
T'odda; sHEprus aKTUBAIIUH; YpaBHEHUE Appe- pabor
HHUYyca; KaTaJli3; XIMHIECKOEe pPaBHOBECHE
o0paTuMbIX peaxnuit; npuanun Jle
larense. /Tema/
2.2 Oueprerrdeckue 3G HEeKThl XUMUIECKUX PEaAKITHiA; OIlK-1.1-3 JIT.1J11.3 YcTHBIi onpoc
TEPMOXUMHYECKUE 3aKOHBI; TEPMOJNHAMUYECKHE OIIK-2.2-3 JI1.4
(YHKIUH U TapaMeTpPhI; CKOPOCTh XUMHIECKUX JI1.5J12.1
peakuui; 3aKoH JeiicTBUS Macc; paBuiio BaHT- J12.3
T'odda; sHeprus akTUBaIK; ypaBHEHUE Appe- JI2.4J13.6
HUYCa; KaTaJlu3; XUMUYECKOE PAaBHOBECHE 01223354
00paTuMBIX peaxuuil; npuaIun Jle 95
Hlarense. /JIex/
2.3 Pemienune TunmoBkIx 3amad mo Teme /T1p/ OIIK-1.1-Y JI1.1 JI1.3 Pemenne 3agau
OIIK-1.1-B J1.4
OIIK-2.2-Y JI1.5J12.1
OIIK-2.2-B JI2.3J13.6
24 CKOpOCTh XUMUYECKHX PEAKIIUHA U XUMHUYECKOE OIIK-1.1-Y JI1.1 JI1.3 3arura
paBHOBecHe. BrraucieHne TeIioBbIX 3PPEKTOB U OIIK-1.1-B JI1.4 1abopaTOPHBIX
orpejiesieHue BO3MOKHOCTH CaMOIIPOM3BOJILHOTO OIlIK-2.2-Y JI1.5J12.1 pabor
MIPOTEKAHUS XUMHUYECKHUX peakiuit /J1ad/ OIIK-2.2-B J12.2J12.3
J12.4713.4
JI3.6
01323354
25
2.5 M3ydeHne KOHCIEKTa JICKIIUHA U PEeKOMEHIyeMOn OIIK-1.1-3 JIT.1JI1.3 YcTHBII onpoc
mutepatypsl. [lonroroska k 3agery /Cp/ OIIK-2.2-3 J1.4
JI1.5012.1
JI2.2J12.3
J12.4]13.6
01323354
25
Paznen 3. PacTBopbl M Apyrue aucnepcHblie
CUCTEMBI
3.1 OO01m1He OHATHS O PACTBOPAX W JUCTICPCHBIX TectupoBanue.
CHCTEMax; CIIOCOOBI BEIPAXKCHUS KOHIICHTPAIIHH; Pemmenne
(hazoBbIe MpeBpalleHNs B PaCTBOPAX; 3ajay. 3amuTa
3NEKTPOJIUTHYECKAs! JUCCOLMALNS; CBOUCTBA 11a00paTOPHBIX
PacTBOPOB AIIEKTPOIUTOB; BOXOPOIHBIIH pabot
IIOKa3aTeNb; THAPOIIH3 CONell; TBEpAbIe PaCTBOPEHI;
reTeporeHHbIe AucepcHbie cucteMsl. /Tema/
3.2 OO11He OHATHS O PACTBOPAX U AUCIICPCHBIX OIIK-1.1-3 JIT.1JI1.3 TectupoBanue
CUCTEeMaX; CIIOCOOBI BEIPAKEHUS KOHIICHTPAITHH; OIIK-2.2-3 JI1.4
(ha30BBIC IPEBPAICHHS B PACTBOPAX; JI1.5J12.1
9EKTPOIMTHYECKAs TUCCOLMALINS; CBOUCTBA J12.3
PpacTBOPOB AJIEKTPOIUTOB; BOJAOPOIHBIH J12.4J13.6
1I0Ka3aTellb; THAPOIU3 COJIEH; TBEpble paCTBOPHL; 01223354
reTeporeHHbIe AUCTIEPCHBIE CUCTeMBI. /JIek/ 35
33 Pemenune TunoBeIx 3aaay mo Teme /I1p/ OIIK-1.1-Y | JI1.3J11.4 | Peumienue 3ana4
OIIK-1.1-B JI1.5J12.1
OIlK-2.2-Y JI2.3713.6

OIIK-2.2-B




34 PactBopsl. ['maponus. DnexkTponuTuyeckas OIIK-1.1-y | JI1.1 JI1.3 3ammra
nqucconuanms /J1a6/ OIIK-1.1-B JI1.4 J1a00paTOPHBIX
OIlK-2.2-Y JI1.5712.1 pabort B BUJIC
OIIK-2.2-B J12.2J12.3 TecTa
J12.4713.4
JI3.5 J13.6
01323354
35
35 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEHTyeMOit OIIK-1.1-3 JIL.1J11.3 TectupoBanue
nutepatypsl. [Toaroroeka k 3adery /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
31323354
95
Paznes 4. OkMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
U JJIEKTPOXMMHUYECKHe MPoLecchl
4.1 I'eTeporeHHbIe OKUCIUTEIIBHO- TectupoBanue.
BOCCTAHOBHUTEIBHBIC PEAKINU Pemenune
AIEKTPOXUMHUUECKHE MPOLECCH; 3aKoHbI Dapases; 3amad. 3amuTa
ranpBaHnueckue dnemMentsl; D/1C; cranaapTHBIHI n1abopaTOpHBIX
BOJIOPOAHBIN NOTEHLMAI U Psi/l HAIPSHKEHUS, pabot
AIIEKTPONIN3 PACTBOPOB M PACILUIABOB; KOPPO3US
METaJUIOB U 3allIUTa OT KOPPO3HUH; MPAKTUIECKOEe
MIPUMEHEHHE DJIEKTPOXUMUYECKUX
nporeccos. /Tema/
4.2 I'ereporeHHbIe OKUCIUTENIBHO- OIIK-1.1-3 JI1.1J11.3 TectupoBanue
BOCCTaHOBUTEJIbHBIE pEaKLUU 1 OIIK-2.2-3 J1.4
3NIEKTPOXUMUYECKHE MPOLIECChl; 3aKOHbI Dapaes; JI1.5J12.1
ranbpBaHnueckue 3emMeHTsl; JJC; cTanmapTHBIN JI2.3
BOJIOPOZIHBIN IIOTEHLUAIL U Psi/l HANIPSDKEHUS, J12.4713.6
3JIEKTPOJIU3 PACTBOPOB U PACILIABOB; KOPPO3Us 01323354
METaJUIOB U 3aIllUTa OT KOPPO3HH; IPAKTUIECKOEe 25
MIPUMEHEHHE ICKTPOXUMUIECCKUX
nporeccos. /JIex/
43 Pemenue TunoBeix 3aaayu mo Teme /I1p/ OIIK-1.1-Y | JI1.1JI1.3 Pemenue 3anau
OIIK-1.1-B JI1.4
OIlK-2.2-Y JI1.5J12.1
OIIK-2.2-B 2.2
JI2.3J13.6
4.4 OKHCIUTENEHO-BOCCTAHOBUTEILHBIC OIIK-1.1-Y | JI1.1J11.3 3amura
peaximu /J1a6/ OIIK-1.1-B J1.4 1a00paTOPHBIX
OIlK-2.2-Y JI1.5J12.1 pabort B BUzIE
OIIK-2.2-B JI2.2 J12.3 Tecra
J12.4J13.5
JI3.6
01323354
25
4.5 M3y4eHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn OIIK-1.1-3 JIT.1JI1.3 TectupoBanue
mureparypsl. [Tonroroeka k 3adery /Cp/ OIlK-2.2-3 JI1.4
JI1.5012.1
J12.2J12.3
J12.4J13.6
21323354
35
Paznen 5. Xumnueckas cBsi3b
5.1 XuMu4eckasi CBSI3b U BAJICHTHOCTD JJIEMEHTOB; YcTHBIH orpoc.

BHU/Ibl XUMHYECKOH CBSI3U; OCHOBHbIC
MPEJICTABICHUSI O KOBAIICHTHOMN CBSI3H; METO.
BAJICHTHBIX CBSI3€i; METO/I MOJIEKYIISIPHBIX
opOuTaneit; ruOpuIU3aIys; 0COOCHHOCTH
KPHUCTAJUTMYECKOr0 CTPOEHHS BemecTs. /Tema/

Pemenne
3a1a4. 3almra
J1a00paTOPHBIX

pabor




5.2 XuMuyeckas CBSI3b U BAJIEHTHOCTb JIEMEHTOB; OIIK-1.1-3 JI.1J11.3 VYerHbIi onpoc
BUJIbI XMMUYECKOH CBS3U; OCHOBHBIC OIIK-2.2-3 JI1.4
NIPECTABICHUS O KOBAJIEHTHOM CBA3H; METO JI1.5J12.1
BAJICHTHBIX CBA3EH; METO MOJIEKYJISIPHBIX J2.3
opOuTaneil; rubpuau3anms; 0COOEHHOCTH J12.4J13.6
KPHUCTAJUTUYECKOTO CTPOCHUS BelecTB. /JIek/ 2132053 54
95
53 Pemenne TumnoBkIx 3amad mo Teme /Tlp/ OIIK-1.1-Y | JI1.3J11.4 | Pemenue 3anau
OIIK-1.1-B JI1.5J12.1
OIIK-2.2-Y JI2.3J13.6
OIIK-2.2-B
54 Xummaeckast cBsi3b /J1ad/ OIK-1.1-Y | JI1.1J11.3 3amura
OIIK-1.1-B 1.4 11a00paTOPHBIX
OIlIK-2.2-VY JI1.5J12.1 pabor
OIIK-2.2-B J12.2712.3
J12.4J13.5
JI3.6
21223324
95
5.5 N3yueHne KOHCIEKTa JIEKIUH U pEKOMEHTyeMOil OIIK-1.1-3 JI1.1J11.3 VYerHbll onpoc
mutepatypsl. [loaroroska k 3auery /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2 7123
J12.4713.6
21223324
25
Paznen 6. Xumus MeTasnjioB
6.1 OO6u11e CBOHCTBA METAJIOB U CILIABOB; YerHblii onpoc.
(u3MYeCcKue CBOMCTBA METAJIOB; XUMUYECKHE Pemenune
CBOWCTBA METAILIOB; (PU3HKO-XMMUIECKUH aHAIN3 3ama4. 3ammuTa
MeTaJUTHM4YecKuX CIIaBoB; /Tema/ 1a00paTOPHBIX
pabor
6.2 OO61ue CBOWCTBAa METAJIOB U CIUIABOB; OIIK-1.1-3 JIT.1J11.3 YcrHbIi onpoc
(u3nUecKre CBOMCTBA METAIIIOB; XUMHUYECKHE OIIK-2.2-3 JI1.4
CBOWCTBa METAILIOB; (PU3UKO-XMMUIECKUH aHAIN3 JI1.5J12.1
METAINYECKHX cIiaBoB; /JIex/ J12.3
J12.4J13.6
21323354
35
6.3 Pemenue TunoBeix 3aaayu mo Teme /I1p/ OIIK-1.1-Y JI1.3J11.4 Pemenune 3anau
OIIK-1.1-B JI1.5J12.1
OIlK-2.2-Y JI2.3]13.6
OIIK-2.2-B
6.4 CgoiictBa metamnoB. Kopposus /J1a6/ OIK-1.1-Y | JI1.1JI1.3 3amura
OIIK-1.1-B JI1.4 J1a00paTOPHBIX
OIlK-2.2-V JI1.5712.1 pabor
OIIK-2.2-B J12.2 J12.3
J12.4713.2
JI3.3 J13.6
01323354
95
6.5 W3yueHne KOHCIEKTa JIEKUUH U PEKOMEHLyeMOil OIIK-1.1-3 JI1.1J11.3 VYerHsli onpoc
nuteparypsl. [ToaroroBka k 3adery /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
012233524
95

Pa3znen 7. Xumus HeMeTaLJIOB




7.1 duznyeckre U XMMUYECKUE CBOICTBA 0 YerHblii onpoc.
HEMETAJUIOB; yIriepo]], CBOWCTBA yIJIepoJia U ero Pemenune
COC/IMHEHHH, TTOTyYeHUE U TIPUMEHEHE 3ama4. 3ammuTa
KapOOHATOB; KPEMHHUIA; TTOIYIPOBOXHIKOBEIC 1a00paTOPHBIX
CBOWCTBA KPEMHUS; CUJIMKATBI, THAPOCUINKATHI U pabor
amroMocuMkaTel; /Tema/

7.2 duzndecKkue 1 XUMHUIECKUE CBOMCTBA 2 OIIK-1.1-3 JI1.1 JI1.3 YcTHBIi onpoc
HEMETaJJIOB; YIJIEpOJ, CBOICTBA YIiiepo/ia 1 ero OIIK-2.2-3 J1.4
COEIMHEHUH, TONTyYeHHE U TPUMEHEHHE JI1.5J12.1
KapOOHATOB; KPEMHHUIA; TIOYTIPOBOIHHKOBEIC J12.3
CBOICTBA KPEMHUS; CUIIMKATBI, THAPOCUWINKATHI U J12.4713.6
anroMocuukarel; /JIex/ 213253 54

25
7.3 Penienue TUmoBkIX 3aaa4 mo Teme /T1p/ 2 OIIK-1.1-Y JI1.3JI1.4 | Pemenue 3amau
OIIK-1.1-B JI1.5J12.1
OIlIK-2.2-Y JI2.3]713.6
OIIK-2.2-B
7.4 KommnekcHbie coenuners /J1a6/ 2 OIIK-1.1-Y | JI1.1J11.3 3amura
OIIK-1.1-B JI1.4 1a00paTOPHBIX
OIlIK-2.2-Y JI1.5712.1 pabot
OIIK-2.2-B J2.2J12.3
J12.4J13.6
01323354
35
7.5 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 7 OIIK-1.1-3 JI1.1J11.3 VYernsli onpoc
nuteparypsl. [Toaroroska k 3adery /Cp/ OIIK-2.2-3 JI1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.6
21223324
95
Paznen 8. OcHOBBI OpraHnYecKoll XMMUH

8.1 Knaccudukanus u CBOMCTBa OPraHUIECKUX 0 VYerHslii onpoc.
COCIMHEHUI; U30MEPUST; OCHOBHBIE KIIACChI Pemenune
OpPTaHMYECKHUX COCTUHEHUH; peaKkiun 3ama4. 3amuTa
MOJIMMEPH3ALMU U TIOTHKOHICHCAIIH; 1a60paTOPHBIX
0COOEHHOCTH CTPOCHUS MTOIUMEPOB; (prU3HKO- pabot
XUMHYECKHE CBOMCTBA TIOJIMMEPOB;

KOHCTPYKIMOHHBIE TIOTUMEPHBIE
Marepuaisl. /Tema/

8.2 Knaccudukanust 1 cCBOHCTBa OpraHMYECKUX 2 OIIK-1.1-3 JIT.1JI1.3 YcTHBII onpoc
COCITMHEHMIA; N30MEPHsT; OCHOBHBIE KIIaCChI OIIK-2.2-3 JI1.4
OpPraHMYECKUX COCIUHEHUN; peaKkuuu JI1.5J12.1
MOJIMMEPH3aLMU U TTOTMKOHICHCAINH; J12.3
O0COOCHHOCTH CTPOCHUS TIOIMMEPOB; (HU3NKO- JI2.4J13.6
XMMHUYECKUE CBOICTBA IIOJINMEPOB; 01223354
KOHCTPYKIHOHHBIE TIOTUMEPHBIE 25
Matepuaisl. /JIex/

8.3 Pemienune TunmoBkIx 3aaad mo Teme /T1p/ 2 OIIK-1.1-Y JI1.3JI1.4 | Pemenue 3amau

OIIK-1.1-B JI1.5J12.1
OIlIK-2.2-Y JI2.3713.6
OIIK-2.2-B

8.4 M3ydeHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn 10 OIIK-1.1-3 JIT.1JI1.3 YcTHBII onpoc

mutepatypsl. [lonroroska k 3agery /Cp/ OIIK-2.2-3 JI1.4
JI1.5012.1
J12.2J12.3
J12.4J13.6

01323354
35
Paznen 9. IIpome:kyTouHas aTTecTanust
9.1 Ox3amen /Tema/ 0




9.2 IMoaroroBka k 5k3aMeHy /OK3aMeH/ 3 44,65 JI.1J11.3
1.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6
31323354
35
9.3 IIpoBenenne KOHCYNbTAUN TIEPET 3 2 JI1.3J11.4
sk3ameHoM /KHc/ JI1.5J12.1J13.
6
9.4 IIpuem sx3amena /MKP/ 3 0,35 JI1.3 J11.4 VYcTHBIH OTBET,
JI1.5J12.1J13. o
6 YTBEPKACHHBIM
24 35 oueram,
chopMmyIrpoBa
HHBIM C YIETOM
CoIepIKAHUS
yueOHO
JACITUILTHHBI

5. OHEHOYHBIE MATEPHUAJIBI 1O JUCIIMIIJIMHE (MO YJIIO)

DoH]I OLICHOYHBIX CPEACTB NpuBeaeH B [IpunoxenHnnu k paboueil mporpaMmMe IUCIUIUIMHEI (CM. TOKYMEHT «OIeHOIHbIE

MaTCpUaJIbl IO JUCHUIITIMHE «XI/IMI/ISI»).

6. YAEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnyemasi iuTepaTypa

6.1.1. OcHoBHas1 TUTEpaTypa

Ne ABTOpBI, COCTAaBUTEIH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHHE
3BC
JI1.1 | Koposun H.B. OO6mas Xxumus : yueo. M.: Beicm. 978-5-06-
mK., 2008, 004403-4, 1
557c.
JI1.2 | Cemenos, U. H., Xumus : y9eOHUK [T BY30B CaHkT- 978-5-93808-
Iepdwuora, 1. JI. IeTepOypr: 389-9,
XUMU3OAT, | https://www.i
2022, 656 c. prbookshop.r
u/122441.htm
1
JI1.3 [Kpusnesa, A. T, Xumus : yaeOHOe mocodne Boponex: 978-5-7731-
Bapcykosa, JI. T, Boponexckuit | 1050-7,
Bocrpukoga, I. 1O., rocymapctBeHH | https://www.i
Kyxkuna, O. b., 13174 prbookshop.r
Cnenmosa, O. B. TEXHUYCCKUH u/127256.htm
YHUBEPCHUTET, 1
3BC ACB,
2022, 131 c.
JI1.4 | Xaiinykosa, E. B. O6mas xumus : yaueOHoe mocodue Mocksa: Aii 978-5-4497-
ITu Ap Meaua, |2561-5,
2024, 90 c. https://www.i
prbookshop.r

u/136256.htm
1




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI1.5 | Hertsposa, 5. A, Xumus. [IpakTukym : yaueOHoe mocodue MuHck: 978-985-895-
Mopos, C. A. Pecmry6nuxanck | 079-8,
uil ”HCTUTYT https://www.1i
npodeccuonan | prbookshop.r
BHOT'O u/134108.htm
o0pa3zoBaHus 1
(PUIIO), 2023,
184 c.
6.1.2. Jlono/iHuTEIbHAS JIUTEPATYypa
Ne ABTOpBI, COCTaBUTEIN 3ariaBue UsnarenscTBo, | KonmnuecTso/
rox Ha3BaHHE
OBC
JI2.1 |Tapmmn A.IL. OO0mas 1 HeopraHuJecKasi XUMHS B CXeMaX, pUCYHKaX, CII6.: [MuTep, 978-5-459-
TabIuIax, XUMUIECKAX PeakLusIX : yaed. mocodue 2011, 285c. 00309-3, 1
JI12.2 | Oneitnuxos H.H., Xumus. ANTOPUTMEI pellieHns 3a1ad. TecTsl : y4ed. mocodue M.: 978-5-397-
Mypassesa I'.I1. JINBPOKOM, [01092-4, 1
2010, 245 c.
JI2.3 | Tperynos B.P., Xumus : yueb. mocodue Ps3anb, 2013, o1
I{apesa A.B. 80c.
J12.4 |I'muaka H.JL OOmas xuMus : yaed. mocobne M.: KHOPVYC, [978-5-406-
2012, 746¢. 02149-1, 1
6.1.3. Metonuyeckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuecTro/
rof Ha3BaHUE
3BC
JI3.1 |Tperynos B.P., Xumus.Beenenye B XUMUUECKUH IPAKTUKYM,HOMEHKIIATypa Pszans, 2004, |, 1
Ilapera A.B., XUMHUYECKUX COeIMHEHUH : MeTo.yka3. 20c.
Epmakosa JLII.,
Kyrosa H.®.
JI3.2 | Tperynos B.P., Xumus: anexrponus. Kopposus u 3ammra MeTamioB OT Psazans, 2005, |, 1
Hapesa A.B., Koppo3uH : MeToj.yka3.k 1a0.pao. 20c.
Epmakoga JLII.
JI3.3 | Tperynos B.P., X¥UMUS pagroMaTepHanoB. MeTauTsl TOOOYHBIX TTOATPYIII. Psazans, 2008, |, 1
I{apesa A.B., [Tony4yenue ranpBaHONOKpbITHI. CBONCTBA AIIFOMUHHUS | METO/I. 12c.
Epmakosa JLIT., yKa3. k J1ab. paboram
Kyrosas H.®.
JI3.4 |llapeBa A.B., Xumus. Knnetnka, KOJUIOUIHBIE CUCTEMBI : METO/. YKa3. K J1a0. Ps3anb, 2009, o1
Tperynos B.P., paboTtam 16¢.
Epmakosa JLII.
JI3.5 | CrproukoBa FO.M., Xumust. OCHOBBI CTpoeHHS BemiecTBa. OKUCIUTENbHO- Ps3anb, 2017, , 1
Epmakosa JLII,, BOCCTaHOBHTENIFHBIC PEAKIMHU : METO[I. yKa3. K Jiad. paboTam 32c.

Itoas O.C.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI3.6 | JloGanoBa JI.I., XuMus: MEeTOI. yKa3. k J1a0. padoraM : MeToan4YecKnue yKa3aHHs Psizans: PULL s
CemenoB A.P., PIPTY, 2024, |https://elib.rsr
Betmies KA., eu.ru/ebs/dow
Py6uosa A /1. nload/3967
6.2. Ilepeyens pecypcoB HHGOPMALUOHHO-TEIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"
31 | DnexrpoHHO-OMONMMOTEUHAs cucTeMa «JIaHby, pexxuM HocTyma — ¢ moboro kommneio-tepa PIPTY 6e3 mapons. — URL:
https://e.lanbook.com/
22 | DnekTpoHHO-OMOMMOTEUHas cucteMa «[PRbooksy, peskuM noctyna — ¢ moboro koMm-mibtotepa PIPTY 0e3 maposst, u3 cetu
uHTepHeT 1o mapomo. URL: https://iprbookshop.ru /
33 | Onexrponnas 6ubmmorexka PIPTY, pexxum noctyna ¢ mob6oro kommsiotepa PIPTY, u3 cetn naTEpHET O€3 maposns. —
URL: http://elib.rsreu.ru/
34 | Cucrema nucranunoHHoro ooyuenus PIPTY Ha 6a3e Moodle [3nekTpoHHbIit pecypc]. - Pexxum gocTyma: mo mapoio. -
https://cdo.rsreu.ru/
25 EnnHoe 0kHO oCTyma kK 00pa3oBaTeNIbHBIM pecypcam, pexHM J0CTyma: 1mo napodro http://window.edu.ru /
6.3 Ilepeuens MporpaMMHOro odecrniedyeHus 1 HHGOPMAIMOHHBIX CNIPABOYHBIX CHCTEM
6.3.1 IlepevyeHb TULNEH3HOHHOIO W CBOOOTHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ecTieYeHUsl, B TOM YHCJIe
0TE€YeCTBEHHOT 0 MPOU3BOACTBA
HaumeHnoBanue Onucanne
Onepanuonnas cuctema Windows Kommepueckast nuueH3us
Kaspersky Endpoint Security Kommepueckast nuueH3us
Adobe Acrobat Reader Csob6oanoe ITO
OpenOffice Ceoboanoe I1O
Microsoft Visio Kommepueckast numeH3us
Microsoft Office Kommepueckast numeH3us
SMathStudio Csoboxnoe I1O
6.3.2 TlepeyeHb MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUTIIUHBI (MOAYJIS)
326 y4eOHO-aIMMHUCTPAaTHBHBIM KopIyc. ydeOHas 1abo-paTopusi, OCHAIeHHas Ja0OpaTOpHBIM O00OpYyHOBaHHEM,
MOMEIIEeH e U1 XpaHeHus yaeoHoro obopynosanus [Tanens LCD Philips,
MapKepHast JI0cKa,
MECTO JUIA IIpeTiofaBa-Tens, ocHameHHoe koMmnbioTepoM (Intel Core 15/4Gb), BRITSDKHBIE KA,
1 quctusitop [13-4-02 “OMO”, nabop m1abopaTOpHONW MOCYIbl A MHAUBUIYAIbHOW paboThbl, peakTHUBbI, HEOOXOAMMBIE
JUTSL BBITIOJTHEHUS padoT,
mkad cymmnpHbir SNOL 58/350 LFN,
Becsl OHAUS PA 214, ananuTiueckue ¢ IOBEPKOH,
Becbl OHAUS TA 152 B KOMIUIEKTE C TUpEi
8. METOANYECKHUE MATEPHAJIBI 1O JUCIUIIVIMHE (MO YJIIO)
Meroauueckue yka3aHus IpUBEACHHI B IIprokeHnn K pabodei mporpaMme AUCITAIUIHHEL

OnepaTtop 30 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH SIEKTPOHHOM NOAMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko BukTop 20.06.25 15:21 (MSK) MpocTas noanuch
3ABEAYHOLLNM BacunbeBuy, 3aBeaytowmii kadeapont XT

KA®E[IPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, babasH MNaBen BaptaHoBuy, 26.06.25 13:13 (MSK) MNpocTas nognuce
3ABEAYHOLLMM 3aBegytowmii kadeaport AUTY

BbIMYCKAIOLLIEN

KA®EPbI




